PATENT SPECIFICATION 

CO NO DRAWINGS 

1/5 (21) AppKcMicHi No. 52293/71 (22) Hfcd 10 Nov. 1971 

00 (31) Offlivaiiiiion Applicatfeai No. P 20 55 209.4 

jN, (32) Fibd 10 Nw. 1970 fa 

H (33) Gennan.y(I)T) 

CO (44) Qomplem Spedficadon pubMed 16 May 1973 
H (5*1) Mexmdioinal Oassificatioa a>7D 31/42; AOIN 9/22 
(52) lodexatBiOoepitianoe 

C2C 173—197—288 215 247 250 251 25Y 30Y M4 31Y 
322 32Y 337 456 45Y 620 630 640 650 670 770 
791 79Y NG 



(") 1317 353 




(54) BIOODAL PYRIDINE DERIVATIVES 

(71) We, TH. GOLDSCHMIDT A.G., a body corporate organised under die 
Laws of Germany, of 100 Goldschmidistniss^ 43 Es^ Geimany, do heiie^ dedaie 
tte: ibveation, for whidi we pmy diat a paitent may be gtanted to vis, and die maihod 
by wWcfa k is to be perfMmed, to be particularly described in and Iqr idie following 

1^ inventicm relates to new bioddal pyridine derivatives of tbe gmerai fonmila I 



I 

0 the 5 or 6 



wherem X is a bydn^;en atom or is a bromine atom v^iidi may be h 
pos^doH of die pyridine ring, n is 2 or 2 and m is 0, 1 w 2. 

Sa the Specification of our Paitent No. 1^98/>54 compoands with a dhemicaUy 
similar stracnme of the general formula II have hem described 



NHHCH2)J -NHR 



wherein R is an alkyi radical containing 8 to 18 caibon atoms, n is 2 or 3 and w 
is lor 2. 

The compouncb of formula II are valuable bioddes, and it might be ^sumed 
that the compounds of formula I would also have some bioddat effects. It was not 
to be expected however, and was therefore particularly surprising, tiiat tie compounds 
of f onmda I would exhibit a yet appreciably better bacteriological effectiveness aiai a yet 
smalkr irritation effect on the skin and the mucous membranes^ than die compounds of 
fonnula II. In view of diese advantageous properties, the present compounds of formula 
I are far superior to comm^al biocides, sudh as phenols or quatemaiy ammonium 
comp(»md& 

An aq)ecit of die presait invention provides a process for die preparaticm of a com- 
pound of the general formula 



2 
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where X is a hydmgsa mm or a feromine atom which majr be in the 5 ot 6 poatioE 
of die pyridnie ring, « is 2 or 3 and j« is 0, 1 (» 2, whereim 1 mol of a compound of 
the geiuaal formula 



where Y is a chlorine or hKanine alom is reacted wflJi 1 to 4 raols of an amine of tiie 
general fonnala 

QHi^|NH-(CHa). -NH= 

where X, n and m have the mean&p defined abow, at a temperature of 100 to 180° C. 
in the presence of an add acceptor. , , -j. , 

"lie halogenated pyridure rcactant may be, for example, 2-cMoropynaine, ^-oromo- 
pyridine,2,6-dil*omopjTidmeor2,5-dihromopyridine. 

The reaction may be carried out in the presence of a solvent, such as ethyl alcohol, 
dioxanei cMorobenzene or propylene glycol, but the use of such a solvent is not neces- 
sary. The amine of formula III may b^ e.g, octylamme, N-octylpropylenediamine, N- 
octyldipropylenBtriamine or N-odyldiiediylenfitriamine. Suitable acid acceptors are, e.g., 
sodium hydroxide potassium hydroxide, cafcium hydroxide, sodium carbonate, potas- 
sium carbonate wan excess ofthe amine of formula III. 

The present compounds of formula I are preferably used in form of theur salts, 
e.g. as aoetatesj lactates, tartrates, gluconates, citrates, hydroddorides, phosphates 
and Jiitrates. These salts are water-soluble or water-dispersable._ Ths compoim^^may 
be fonnulatai into a biocidal composition with a solid or liquid dihient or earner for me 



In addition it is possible in the manufacture of compositions containing the pre- 
sent compounds to use a solvent such as medianol, etliakiol, mediyl glycol, ediyl glycol, 
ediylene glycol, propylene glycol or glycerol, and to incorporate in the compcsition 
a non-ionic surfactant such as an ethosylation produa of lautyl alcohol, isotridecyl 
alcohol, Hdnyl phenol, isooctyl phenol or a fatty acid glycerid^ as weE as a copolymer 
of ethylerii oxide and propylene oxide. 

These composirions may be of liquid, solid or pasty consistency and they may 
contain thickeners such as methyl-, hydroxyethyl- and carboxyraethyl-cellulose, poly- 
acrj'lic acid and its derivatives, polyvinyl alcohol, and polyvinyl pyrrolidone, as well as 
inert fillers such as highly dispersed siUca, aluminium oxide, zuic sulphide, titanium 
dioxide, as well as urea, cane sugar and cellulose and finally also colorants and 



Due to tlieir excellent properties as described above, the present compotmds and 
compositions containing them are particularly suitable for use as dismfecting and 
preserving agents for use for example in the beverage industry, in dairies in fish and 
maat processing undertakings as well as in human and veterinary medidne. 

The invention wiU now be deaaibed by referems to lie Mowing iUtKttaJive 
Examples of the manufacture of the compounds in accordance with the inveatiton md 
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PrqjMation. of 



1 mol of 2-cH&ropyridiiie, 4 mob oi n-ocQrlamine, 1.2 mols of sodium hydroxide and 
0.3 mol of water are hesked for 15 hoias under reiux. The mixture is ithaa cooM 
and decanlted off the intaganic residue white still hot. The organic phase is then 
subjected to fractronal (fiscDUatirai in mew. Mts a firsit run of n-octylamine, 134 g. 
of the product in atxordmce with the invaition dfetil over at 150 to 170°C. and 10^-^ 
to 10-" nun.Hg., corresponding to a yidd (rf 65% of the theoretical. 

Elemental amilysis 

Calculated for QaHjsNs (206): Found 

C: 75.7% C: 75.3% 

H: 10.7% H: ia9i% 

N: 13.6% N: 13.3% 

Manufacture oi a oompositian dontsining 



a 



5 parts by weight of the above compound, 10 parts by weight of die addition product 
of 10 mols of ethylene oxide with 1 mol of lauryl alcohol, 10 pasts by weight of acetic 
acid, 0.5 part by weight of sodium acetate, 20 parts by weight of n-propanol and 115 
parts by weigte of water are homogenized wMi stirring and slight heating. A dear 
solution, dilmafole with waaser is obtairied. 



N^NH-(CH2)3-NH-CqHi7 

1 mol of 2-cliloropyridine, 3 mols of N-n-octylpropylene diamine, 1.5 mols of sodium 
hydroxide (flakes) and 0.5 mol of water are heated for 20 horns to approjdmaitely 160° 
C. After analogous treatment to that described in Example 1 and distilation k a 
molecular disidllation apparatus, 155 g. of ihe ptire product of the above constitutian 
distilled at a bath temperature of 100 to 120° C. and lO"* mm. Hg. corresponding to 
a yield over 5?% of the theoretical. 

Elemental analysis 

Calculated for C,JIs,Ns ^63): Found 

C: 72.9% C: 72.5% 

H: 11.1% H: 11.0% 

N: 16.0% N: 15.7% 

Mam^miie oi a compoatioa amts&mg 



VM^NH-(CH2)3-N!-ICgHr7 

10 pare by weight of the above compoutid, 10 partes by weight of the addition piodud: 
of 10 mols of eihyfenfi oxide with 1 nK>l <rf nonyl phenol, 8 jms hy wa^t <rf ©rtaric 



1,317^53 ^ 

acid, 50 parts by weight <rf e&yl ^ycol, 3 parts by weight of hydiosg^diyl cellulose 
and 119 parts by weight of vma give on beadng to apiwoximately 50° C. with stirnngi 
a viscousj homogeneous preparatioa with 5% actiw substance which can be mixed 

with mter ia any proportion. 



pie 3 



Piqpamtion of 



0^1 



■N'**^NH-(CH2)2-NH-(CH2)2-NH-C8H|7 

1 mol of 2-bromopjTidine, 2 mols of r>octyldiediylene ttiamine, 0.3 mol of water and 
1.5 mols of potassium hydroxide are heated for 16 houre to a maximum temperature 
of 180° C. with slow distiUation of water. After analogous treatment as in Example 2, 
the aixwe compound is obtamed in a yield of 63% of the theoretical as a light-yellow 
oU distilling aic 170 to 180° C. and 10"' to IQ-* mm.Hg. The elememal analysis 
coiafinns the above structure. 

Manufacture of a composition contaimng 



10 parts by weight of the above compound, 10 parts by weight of the addition produa 
of 12 mols of ethylene oxide with 1 mol of isotridecyl alcohol, 10 parrs by weigiit of 
acetic add, 20 pajts by weight of etiianoi and 50 parts by weight of water are homo- 
genized with stirring and heating to apprrodmately 40° C, when a clear solution with 
10% active subsonr 



Prepaadon of 



sodium hydroxide and 0.2 mol of water are heated for 2 hours tc j xt i 

is thai decan'ted off tiie uiorganic residue while stiU hot and non-reacted N-octyl- 
propylene diamine is separated by fractional distiUation. The residue is purified by 
wans d a molecular distillation apparatus. At a heating bath t^perature of 120 
to 160° C. and a wessure of 10"' to 5.10-^ mmJHg. aliogedier 295 g. of the pure 
product of die above fonnula distil ova- to give a yield of 85% of die tiieoreucal. 

Elemental analysis „ . 

Calculated for Q.H«N,Br (342): 

C- 561V 56.4/,, 



8.2% 



17 w N: 12.5% 

SnW: Br: 23.0% 

Aianu&cnoe of a oompositbn 



5 



5 



20 parts by weight of the above compoimd, IS parts weigjit of acetic add, 20 parts 
by weight of the addition product of 12 mols of ohylene oxide with 1 mol of iso- 
tridecyl alcohol, 100 parts by weight cf ethyl glycol and 145 parts by weight of water 
are homogenized with slight heating and stirring. A dear soltdon that is miscible 
with water is obtained. 




:)2-NH-(CH2)2--httK8H,7 



0.5 mol of 24-cibroinopyridine, 1.5 mols of N-n-octyldiethylene triamiue, 0.7 mol 
of sodimn hydroxide and 0.1 mol of water mte heated for 12 hours to 170° C. with 
stow diatiHaition of water. After analogous treatmemt to that desctibai ib Example 4, 
a yidd of 73% <rf ^ theoretical of pure pnrfuct of tiie above fonnida is obtauied. 

Mmdsaare of a compositiaa coiitaimng 
K 



^ NH-(CH2)2-NH-(CH2)2-Nff-CaH{7 



5 parts 1^ wei^t of fte aJxwe compound, 5 pants by weight of the addition product 15 
of 12 mols of edbylaie oxide m&t 1 mol of isotridecyl alcohol, 4 parts by weig^it 
of acetic add, 30 parts by wdght of propylene glycol and 156 pMts by weigjilt of 
water are homogenized with stirring {find Ifeiting to 50° C A cranpositidii is obtained 
which is misdWe in any paxqiortions widi water ami vidudt has an active std>stanoe 
coateia:of2.5ro. 20 

I Baciiedological tests 

The execution of the tesK took place m acoordaooe w&h tiw directives the 
Deutsdie Gesellsdtaft fax Hygiene void Mikrotsoloi^e: 



1,317^53 

1) Test substams to actardance with the inventioii («x»rdii^ to Example 3) 



■NH-{CH2)2-NH-(cH2)^-NH-C8Hg 



a) Si 



7 (Dilutioa sa^ containing 0.1% active substance) 



Test strain Concentration in % 



Duiatioa of action 
in minutes 
1 2 5 10 20 30 



0.05 
0.01 



0.05 
0.01 



Proteus vu^aris 



0,05 
0.01 



0.05 
0.01 



b) Detetmination of the bactetiotogical aictivity in the presence of albumin (20% caaJe 
A) Test substance in accorfanoe with die Javaatitm (according to Example 3) 



a 



lftl-J:H2)2-HH-[CH2)^-NH-C8H,7' 



10 B) Comparison 



uaiy ammonium compound of fonmila 



£"5 



cP 



7 
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Concentra- Duration of adion Duraticm of action 

tion in minute in minutes 

Teststrain in% 1 2 5 10 20 30 1 2 5 10 20 30 



Stapkybcoccus 0.1 ______4._____ 

aureus 

0.05 + + ____ + + + ___ 

0.01 + + + -j- + + + + + + + 4. 

Pseudommas 0,1 — — — — — — ^j^^^j^j^ 

aeruginosa 

0.05 + ^- + + + 4. 

0.01 + + + + + + + + + + + + 

Proteus 0.1 ______ + + 4.___ 

vt^aris 

0.05 ------+ + + + + - 

0.01 + + + + + + + + + + + + 



Escherichia 0.1 
co/t 

0.05 + _ 

0.01 H- + + + + + + + + + + + 



A comparison of the bacteriological effectiveness shows immediately the superiority 
of the test substance in accordance with the invention over the quaternary ammonium 
compound serving as comparison substance and representiing the prior art. 
5 2) a) Test substance in accordance with the inventitHt (acdordu^ to Exampk 4) 5 



Suspension test 

pH : 5 (0.11% acitive substance contained in diltlte material) 
b) Comparison sttbstance (according tx». Patent Specfficaiion No. 1,298,054) 



.a 



W-(CH2)3-NH-C8H|7 
pH: 5 (0.r% active substance in material) 



8 



13317^53 



Qjncatttra- Duration of action Dumtion of action 

tloQ in minutes in minutes 

Teststain in% 1 2 5 10 20 30 1 2 5 10 20 3 



0.05 

0.01 -r + - - -- + + + -- - 

Pseudonmas 0.1 — — - 

aeniginosei 

0.05 

0.01 + -f H- + + + 

Proteus 0.1 
vtdgaris 

0.05 4.___-- 

0.01 -I- + _ _ - - 4. + + + + - 
Escheridda 0.1 
0.05 

0.01 - - -- -- -r-r-r-!--- 

A compariscn of the bacteriological effectiveness of the above compoimds dearly ia- 
dicates tiie superiority of tlie compound in accordance with the invention. 

3) Tea substance in accordance witii the invention (according to Example 5) 

N NH-(CH2)2-NH~(C%W-(^H,7 



Sttspensian Test 

pH: 5.5 (0.1% active substance in dilate mataial) 



Tcststrain Ctoaceittralicjn in % 1 2 5 10 20 30 



aureus 

0.05 



0.01 - - 

0.005 + + 



0.05 ______ 

0.01 ______ 

0.05 + + + - 

Protats 0.1 ______ 

vulgaris 

0.05 ______ 

0.01 ______ 

0.005 + + ---- 

Escherichia 0.1 ______ 

colt 

0.05 ______ 

0.01 + + + ___ 

n. Eye kritation tests of r^ts accxndag Draize 

(J. H. Draize aid E. A. Kdley; Drug and Cosmetic M., 72 1952, 36—37 and 118— 
120 

1) Test substance in accordance with the invention 



a 



pH : 6 (SoWon containing 0.5% Wive s«b?tance) 



10 
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n 



W17,353 
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value 

1 

=2 4.7 






o 










































Rabbit No. 1 
4th day A I 
B I 

C C 
2x2 


< ta u 
t 


< n o 
t 


< pa o 

t 
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A ajmpaidson of the eye faritadon effect of the cMnpound in accwdance wirti the 
mve«ioa with the quatenmy ammonium cranpoimd Kjseserting the Kftw art shows 
the higWy agmficmt sm^ iratatioai effect of the compound in accoidaiKe wiA the 
mventioin (smalla: nummcal value of ijie mem). 

WHATWECLAmiS:— 

1. Acompoimdof'tihcganieralfannula 



I a hydrogen atom or a bromine atom which may be in the 5 w 6 posWrai 
of the pyridine ring, re is 2 or 3 and m is 0, 1 or 2. 

2. A compoimd of the general fonnula defined in Claim 1 substantially as herein- 
before described in any one of the foregoing Examples. 

3. A bioddal composition comprising a compound as claimed in Claim 1 or 2 
and a soM or liquid diluent or carrier therefor. 

4. _ A composition as claimed in Qaim 3, wherein the preparation additionally 
comprises one or more of a solvent, a surfactant, a thidcdaer, a filler, urea, cane sugar, 
cellutosis, an odtorant and colorant. 

5. A blocidal composition in accordance with Claim 3 sulbtoitially as baaa- 
before described in any one of the foregoing Examples. 

6. A process for the preparation of a compound of the general f onnida! 



-A 



where X is a hycfeogao atom ra a brranine atran which may be ia tibe 5 or 6 positiiMi 
of the pyridmc ring, n is 2 or 3 and w is 0, 1 or 2. wheteb 1 mol of a compoimd of liie 



where Y is a chlorine or bromine aiom is reacted with 1 to 4 mols of an amine of 
die general fonnula 



C,Hi,|^NH— (CHaXj — NHa 

where X, « and m have the meanings defined ^ove, at a temperature erf 100 to 180° 
C m the presence of an add acaeptor. 

7. A process as clainted in Oaim 6, whetm die reaaion is carried out in the 

presence of a solvent. 

8. A procKs in accordance with Claim 6 substantJaHy as hereinbefoire desoSbed 
m any one of the foregoing EjCMiy>les. 
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